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DISPLAY SUBSTRATE AND METHOD OF
MANUFACTURING THE SAME

PRIORITY STATEMENT

This application claims priority under 35 U.S.C. §119 to
Korean Patent Application No. 10-2012-0142461, filed on
Dec. 10, 2012 in the Korean Intellectual Property Office
(KIPO), the contents of which are incorporated by reference
herein in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Exemplary embodiments of the present invention relate to
adisplay substrate and a method of manufacturing the display
substrate. More particularly, exemplary embodiments of the
present invention relate to a display substrate including an
organic layer and a method of manufacturing the display
substrate.

2. Description of the Related Art

Generally, a display device includes a first display sub-
strate, a second display substrate opposite the first display
substrate and a liquid crystal layer disposed between the first
display substrate and the second display substrate.

The first display substrate includes a gate line, a data line,
a switching element connected to the gate line and the data
line, a gate insulation layer disposed on a gate electrode of the
switching element, a protecting layer disposed on source and
drain electrodes of the switching element and partially expos-
ing the drain electrode and a pixel electrode electrically con-
nected to the switching element.

The pixel electrode is formed over the gate line or the data
line. The pixel electrode may overlap with the gate line or the
data line, or be spaced apart from the gate line or the data line.
Thus, the parasitic capacitance between the pixel electrode
and the gate line or the data line may be generated.

The first display substrate may further comprise an organic
layer to increase a distance between the pixel electrode and
the gate line or the data line, so that the parasitic capacitance
between the pixel electrode and the gate line or the data line
may be reduced.

In this case, the organic layer and the protecting layer under
the organic layer are patterned to form a contact hole, to
thereby forming an under-cut. Thus, the pixel electrode
formed along the contact hole may be disconnected, so that
the reliability of the display device may be deteriorated.

Additionally, as an ashing process is performed on the
organic layer to remove the under-cut, a processing time may
increase, and a surface of the organic layer may be rough.
Thus, the pixel electrode formed on the organic layer may be
disconnected, so that the display device may generate persis-
tence of vision.

Further, because a metal is consumed, a yield may be
lowered and a reliability of a display apparatus may be dete-
riorated.

SUMMARY OF THE INVENTION

Exemplary embodiments of the present invention provide a
display substrate capable of improving a display device.

Exemplary embodiments of the present invention also pro-
vide a method of manufacturing the display substrate.

In an exemplary embodiment of a display substrate accord-
ing to the present invention, the display substrate includes a
base substrate, a switching element disposed on the base
substrate, the switching element including a gate electrode, a
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source electrode and a drain electrode, a protecting layer
disposed on the base substrate on which the switching ele-
ment is disposed, the protecting layer partially exposing the
drain electrode, an organic layer disposed on the protecting
layer, the organic layer exposing the drain electrode, a com-
mon electrode disposed on the organic layer, a first insulation
layer disposed on the organic layer on which the common
electrode is formed, the first insulation layer exposing the
drain electrode and a pixel electrode disposed on the first
insulation layer, the pixel electrode electrically connected to
the drain electrode through a first through hole formed on the
protecting layer, the organic layer and the first insulation
layer.

In an exemplary embodiment, the display substrate may
further include a data line extending from the source electrode
and a signal pad extending from the data line, and the pro-
tecting layer may be disposed on the signal pad, and the signal
pad is exposed through a second through hole formed on the
protecting layer and the organic layer.

In an exemplary embodiment, the display substrate may
further include a common line including substantially the
same material as the gate electrode and a second insulation
layer disposed on the common line, and the common line may
be exposed through a third through hole formed on the pro-
tecting layer, the second insulation layer and the organic
layer.

In an exemplary embodiment, the pixel electrode disposed
in the first through hole may be connected with a side surface
of'the protecting layer and a side surface of the first insulation
layer.

In an exemplary embodiment, the pixel electrode disposed
in the first through hole may be connected with a side surface
of'the protecting layer, a side surface of the organic layer and
a side surface of the first insulation layer.

In an exemplary embodiment, the drain electrode may be
formed with a material including a molybdenum.

In an exemplary embodiment, a thickness of the drain
electrode may be more than 50 A.

In an exemplary embodiment of a method of manufactur-
ing a display substrate, the method includes forming a gate
insulation layer on the base substrate including a gate metal
pattern formed thereon, forming a data metal pattern on the
gate insulation layer, sequentially forming a insulation layer
and an organic layer on the base substrate on which the data
metal pattern is formed, partially exposing the organic layer,
developing the organic layer to partially remove the organic
layer on the data metal pattern and to expose at least a portion
of the protecting layer on the gate metal pattern, forming a
common electrode on the organic layer; forming a pixel elec-
trode on the on the organic layer; and forming an insulation
layer between the pixel electrode and the common electrode.

In an exemplary embodiment, the method may further
include removing the protecting layer and the gate insulation
layer overlapped with the gate metal pattern to expose the gate
metal pattern.

In an exemplary embodiment, the method may further
include after removing the protecting layer, performing an
ashing process to expose at least a portion of the protecting
layer on the data metal pattern.

In an exemplary embodiment, forming a common elec-
trode comprises, after performing an ashing process, forming
a first transparent electrode layer covering the exposed gate
metal pattern; and patterning the first transparent electrode
layer to form the common electrode.

In an exemplary embodiment, the method may further
include after forming the common electrode, sequentially
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forming an insulation layer and a photoresist layer and pat-
terning the insulation layer to expose the data metal pattern.

In an exemplary embodiment, the pixel electrode is elec-
trically connected to the data metal pattern.

In an exemplary embodiment, the pixel electrode may be
overlapped with the common electrode.

In an exemplary embodiment, a mask partially exposing
the organic layer may be a half-tone, a slit mask or a reflow
mask.

In an exemplary embodiment, the data metal pattern com-
prises a molybdenum.

In an exemplary embodiment, a thickness of the data metal
pattern may be more than 50 A.

In an exemplary embodiment, the forming a common elec-
trode comprises, after developing the organic layer, forming a
first transparent electrode layer covering the organic layer and
patterning the first transparent electrode to form a common
electrode.

In an exemplary embodiment, the method may further
include after forming the insulation layer, forming a photo-
resist layer pattern; and etching the insulation layer, the pro-
tecting layer, the organic layer and the gate insulation layer to
expose portions of the gate metal pattern, common electrode
and the data metal pattern.

In an exemplary embodiment, the forming a pixel electrode
comprises forming a connecting electrode connecting the
gate metal pattern and the common electrode.

According to a display substrate and a manufacturing the
same, an organic layer on the data metal pattern is partially
removed using a partial exposure, so that an consumption of
an surface of the data metal pattern may be decreased.

In addition, an etching degree of a data metal may be
controlled by controlling a thickness of a remained organic
layer to reduce a damage of the data metal. Therefore, the
reliability of a display substrate may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the present
invention will become more apparent by describing in
detailed exemplary embodiments thereof with reference to
the accompanying drawings, in which:

FIG.1is aplan view illustrating a display substrate accord-
ing to an exemplary embodiment of the present invention;

FIG. 2 is a cross-sectional view illustrating the display
substrate taken along a line I-I' and II-1I' of FIG. 1;

FIGS. 3 to 7 are cross-sectional views illustrating a method
of manufacturing the display substrate according to an exem-
plary embodiment of the present invention; and

FIGS. 8 to 12 are cross-sectional views illustrating a
method of manufacturing the display substrate according to
another exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the present invention will be explained in
detail with reference to the accompanying drawings.

FIG.1is aplan view illustrating a display substrate accord-
ing to an exemplary embodiment of the present invention.
FIG. 2 is a cross-sectional view taken along the line I-I' and
II-IT of FIG. 1.

Referring to FIGS. 1 and 2, a display substrate according to
the present exemplary embodiment includes a base substrate
110, a gate line GL, a data line DL, a switching element SW,
a signal pad SP, a common line CL, a pad electrode GP, a
common electrode CE, a pixel electrode PE, a first electrode
130, a second electrode 140, a gate insulation layer LY1, a
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protecting layer L.Y2, an organic layer 120 and an pixel insu-
lation layer LY3, which are disposed on the base substrate
110.

The gate line GL is disposed on the base substrate 110 and
extends in a first direction D1. The data line DL extends in a
second direction D2 crossing the first direction D1. The gate
line GL is insulated from the data line DL by the gate insu-
lation layer LY1.

The switching element SW includes a gate electrode GE
extended from the gate line GL, a source electrode SE
extended from the data line DL and a drain electrode DE
disposed over the gate electrode GE and spaced apart form the
source electrode SE. The switching element SW may further
include an active pattern AP and an ohmic contact layer OC
disposed between the gate electrode GE and the source/drain
electrode SE and DE. The active pattern AP may include an
amorphous silicon. The ohmic contact layer OC may include
a heavily doped amorphous silicon.

The signal pad SP extends from an end of the data line DL..
The signal pad SP is connected to a data driving part and
provides a data signal to the data line DL.

The common line CLL may extend in the first direction D1.
The common line CL may include substantially the same
material as the gate line GL. The common line CLL may
receive a common voltage from the external device.

A gate pad part is formed at an end of the gate line GL.. The
gate pad part may include a pad electrode GP, a first electrode
130 and a second electrode 140. The pad electrode GP
extends from an end of the gate line GL.. The pad electrode GP
may include a same material as the gate line GL. The first
electrode 130 may be disposed on the pad electrode GP. The
first electrode 130 may be formed as a transparent conductive
layer. The first electrode 130 may be formed in the same layer
as the common electrode CE. The first electrode 130 covers
the pad electrode GP, so that in the process of etching the
protection layer LY2 and the pixel insulation layer LY3 over
the data metal pattern, the first electrode 130 prevents the gate
metal pattern from being damaging. The second electrode
140 may be formed in the same layer as the pixel electrode
PE. Thus, the first electrode 130 and the second electrode 140
are sequentially disposed on the pad electrode GP.

The common electrode CE is disposed adjacent to the
switching element SW. The pixel electrode PE is disposed
over the common electrode CE, and overlaps with the com-
mon electrode CE. The common electrode CE is insulated
from the pixel electrode PE by the pixel insulation layer LY3.

The common electrode CE is electrically connected to the
common line CL through a first contact hole CTH1. Thus, the
common electrode CE may receive the common voltage from
the common line CL.

The pixel electrode PE may extend and be in parallel with
the data line DL. The pixel electrode PE is electrically con-
nected to the drain electrode DE through a second contact
hole CTH2. Thus, the pixel electrode PE may receive the data
voltage from the data line DL.

The display substrate may further include a connecting
electrode TE electrically connected to the signal pad SP
through a third contact hole CTH3. The connecting electrode
TE connects the signal pad SP and the data driving part. The
connecting electrode TE may extend along the contact hole
CTH3 and on the organic layer 120.

The gate insulation layer LY1 is disposed between a gate
pattern including the gate line GL, a gate electrode GE and the
common line CL and a data pattern including the data line
DL, source and drain electrodes SE and DE and a signal pad
SP. The gate insulation layer LY1 insulates between the gate
pattern and the data pattern.
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The gate insulation layer LY1 includes a first hole H1
partially exposing the common line CL. The firsthole H1 may
have a first area A1 in a plan view. The first hole H1 may have
a first width W1 in a cross-sectional view.

The protecting layer LY2 is disposed on the data pattern,
and the organic layer 120 is disposed on the protecting layer
LY2. The protecting layer LY2 may include silicon nitride
(SiNx). The protecting layer Y2 may protect the data pat-
tern.

The protecting layer LY2 includes a second hole H2 expos-
ing the common line CL exposed by the first hole H1. The
second hole H2 overlaps with the first hole H1. The second
hole H2 may have a second area A2 substantially the same as
the first area A1 in a plan view. The second hole H2 may have
a second width W2 substantially the same as the first width
W1 in a cross-sectional view.

The organic layer 120 includes a third hole H3 exposing the
common line CL exposed by the first and second holes H1 and
H2. The third hole H3 overlaps with the first and second holes
H1 and H2. The third hole H3 may have a third area A3
substantially same as the first area Al in a plan view. The third
hole H3 may have a third width W3 substantially same as the
first width W1 in a cross-sectional view.

In addition, the protecting layer LY2 includes a fourth hole
H4 partially exposing the drain electrode DE. The fourth hole
H4 may have a fourth area A4 in a plan view. The fourth hole
H4 may have a fourth width W4 in a cross-sectional view.

In addition, the protecting layer L.Y2 includes a fifth hole
HS5 partially exposing the signal pad SP. The fifth hole H5 may
have a fifth area A5 in a plan view. The fifth hole H5 may have
a fifth width W5 in a cross-sectional view.

The first, the second and the third holes H1, H2 and H3
form the first contact hole CTH1. The fourth hole H4 forms
the second contact hole CTH2. The fifth hole H5 forms the
third contact hole CTH3.

FIGS. 3 to 7 are cross-sectional views illustrating a method
of manufacturing the display substrate according to an exem-
plary embodiment of the present invention.

Referring to FIG. 3, a gate metal pattern is formed on the
base substrate 110. Specifically, the gate metal layer is formed
on the base substrate 110, the gate metal layer is patterned
using a mask to form the gate line GL, the gate electrode GE
extending from the gate line GL, the common line CL sub-
stantially parallel to the gate line GL and the pad electrode GP
formed in an end of the gate line GL.. Although it is not shown,
the storage line may be further formed on the base substrate
110.

Then, the gate insulation layer LY1, the active pattern AP
and a data metal pattern are formed on the base substrate 110
on which the gate metal pattern is formed. Specifically, the
gate insulation layer Y1, a semiconductor layer and a data
metal layer are sequentially formed on the base substrate 110
on which the gate metal pattern is formed. The semiconductor
layer and the data metal layer are patterned using a mask to
form the data line DL crossing the gate line GL, the active
pattern AP overlapping with the gate electrode GE, the source
electrode SE, the drain electrode DE and the signal pad SP
extending from the data line. The data metal pattern includes
the source electrode SE, the drain electrode DE and the signal
pad SP extending from the data line. The data metal pattern
may include a molybdenum or a copper.

Then, the protecting layer Y2 and the organic layer 120
are sequentially formed on the base substrate 110 on which
the data metal pattern is formed. The organic layer 120 is
patterned using a mask, to form the third, fourth and fifth
holes H3, H4 and H5. The third hole H3 partially exposes a
portion of the protecting layer LY2 overlapping with the
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common line CL. The fourth and the fifth holes H4 and H5
overlap with the drain electrode DE and the signal pad SP
respectively. In the process of forming the fourth and fifth
holes H4 and H5, a partial exposure process is performed,
such that portions of the organic layer remains over the pro-
tection layer Y2 overlapped with the drain electrode DE and
the signal pad SP. The mask may be a half-tone mask, a slit
mask or a reflow mask.

Referring to FIG. 4, the protecting layer LY2 exposed by
the third hole H3 is etched using the organic layer 120 as a
etch mask to form the second hole H2 exposing the gate
insulation layer LY1 overlapping with the common line CL.
The gate insulation layer LY1 exposed by the second hole H2
is etched using the organic layer 120 and the protection layer
LY2 as a etch mask to form the first hole H1 exposing the
common line CL. Through this process, the second hole H2
may be over-etched than the third hole H3, so that undercut
may be generated. Thus, an ashing process may be performed
to remove the organic layer 120 on the undercut. In the pro-
cess of the ashing, the remaining portion of the organic layer
in the fourth and fifth holes H4 and H5 is removed, so that the
protection layer L.Y2 overlapped with the drain electrode DE
and the signal pad SP is partially exposed. In a conventional
process, because the insulation layer on the common elec-
trode including the protecting layer and the gate insulation
layer, and the insulation layer on the drain electrode including
the protecting layer are etched at the same time, a surface of
the drain electrode is damaged due to the difference in the
thickness of the insulation layers. However, in an exemplary
embodiment of the present invention, an upper molybdenum
of the drain electrode may be not damaged because it is
protected by the remained organic layer on the drain elec-
trode.

Referring to FIG. 5, after the ashing process is performed,
a first transparent electrode layer is formed to cover the
exposed common line CL. In the process of etching the pro-
tection layer LY2 and the pixel insulation layer Y3 over the
data metal pattern, the first transparent electrode layer pre-
vents the gate metal pattern from being damaging. The first
transparent electrode layer is patterned using a mask to form
the common electrode CE electrically connected to the com-
mon line CL. A first electrode 130 is disposed on the pad
electrode GP. The first electrode 130 covers the pad electrode
GP, so that in the process of etching the protection layer LY2
and the pixel insulation layer L.Y3 over the data metal pattern,
the first electrode 130 prevents the gate metal pattern from
being damaging.

Referring to FIGS. 6 and 7, the pixel insulation layer LY3
is formed on the base substrate 110 on which the first trans-
parent electrode layer is formed. The pixel insulation layer
LY3 is patterned using a mask to partially expose the data
metal pattern. The data metal pattern may include the drain
electrode DE and the signal pad SP. In an exemplary embodi-
ment of the present invention, as compared with the conven-
tional process, only an additional time for etching the protect-
ing layer L.Y2 is needed without an additional process, so that
a time loss may be minimized A thickness of the data metal
pattern may be more than 50 A.

A second transparent electrode layer is formed on the base
substrate on which the data metal pattern is partially exposed.
The second transparent electrode is patterned, so that a pixel
electrode PE and a connecting electrode TE electrically con-
nected with the data metal pattern is formed. The second
transparent electrode is patterned, so that the second electrode
140 electrically connected with the first electrode 130 is
formed.



US 9,064,750 B2

7

According to the present exemplary embodiment, a portion
of the upper organic layer of the data metal pattern remains
due to a partial exposure, so that an upper surface of the data
metal pattern may not be damaged.

In addition, according to the present exemplary embodi-
ment, only a half-tone pattern is added to a mask and no
additional process is necessary.

FIGS. 8 to 12 are cross-sectional views illustrating a
method of manufacturing the display substrate according to
another exemplary embodiment of the present invention

Referring to FIG. 8, a gate metal pattern is formed on the
base substrate 210. Specifically, the gate metal layer is formed
on the base substrate 110, the gate metal layer is patterned
using a mask to form and then the gate line GL, the gate
electrode GE extended from the gate line GL, the pad elec-
trode GP extended from the gate line GL. and the common line
CL substantially parallel to the gate line GL. Although not
shown, the storage line may be further formed on the base
substrate 210.

Then, the gate insulation layer Y11, the active pattern AP
and a data metal pattern are formed on the base substrate 210
on which the gate metal pattern is formed. Specifically, the
gate insulation layer Y11, a semiconductor layer and a data
metal layer are sequentially formed on the base substrate 210
on which the gate metal pattern is formed. The semiconductor
layer and the data metal layer are patterned using a mask to
form the data line DL crossing the gate line GL, the active
pattern AP overlapping with the gate electrode GE, the source
electrode SE, the drain electrode DE and the signal pad SP
extending from the data line. The data metal pattern includes
the source electrode SE, the drain electrode DE and the signal
pad SP extending from the data line. The data metal pattern
may include a molybdenum.

Then, the protecting layer LY12 and the organic layer 220
are sequentially formed on the base substrate 210 on which
the data metal pattern is formed. The organic layer 220 is
patterned using a mask to form the third, fourth and fifth holes
H3, H4 and H5. In the process of forming the fourth and the
fifth holes H4 and H5, a partial exposure is performed, so that
a portion of the organic layer is remains over the protection
layer LY2 overlapped with the drain electrode DE and the
signal pad SP. The mask may be a half-tone mask, a slit mask
or a reflow mask.

Referring to FIG. 9, a first transparent electrode layer is
formed on the base substrate 210 on which the third, fourth
and fifth holes H3, H4 and HS5 are formed. And then, the first
transparent electrode layer is patterned to form a common
electrode CE and the first electrode 230. At this time, the
protecting layer LY12 is not etched. The pixel insulation layer
LY13 and a first photoresist layer are sequentially formed on
the base substrate 210 on which the common electrode CE is
formed. The protection layer Y12, the portion of the organic
layer remained due to the partial exposure and the pixel
insulation layer Y13 are sequentially stacked over the drain
electrode DE and the signal pad SP.

Referring to FIG. 10, the pixel insulation layer LY13 is
patterned, so that the common line CL, the drain electrode
DE, the signal pad SP, the common electrode CE and the first
electrode 230 are partially exposed. In the process of pattern-
ing the pixel insulation layer [.Y13, the protection layer LY12
and the pixel insulation layer Y13 are etched all together. A
thickness of the data metal pattern may be more than 50 A.

Referring to FIG. 11, a second transparent electrode layer
and a second photoresist layer are sequentially formed on the
base substrate 210 on which the common line CL, the drain
electrode DE, the signal pad SP and the common electrode
CD are partially exposed. The second transparent electrode
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layer and the second photoresist layer are patterned to form a
pixel electrode PE electrically connected to the data metal
pattern and the connecting electrode TE connecting between
the common electrode CE and the common line CL.

Referring to FIG. 12, the transparent electrode layer is
patterned, so that a pixel electrode PE electrically connected
to the data metal pattern and the connecting electrode TE
connecting between the common electrode CE and the com-
mon line CL are formed. The transparent electrode layer is
patterned, so that the second electrode 240 electrically con-
nected with the first electrode 230 is formed.

According to the present exemplary embodiment, an etch-
ing degree of a data metal pattern may be controlled by
controlling a thickness of a remained organic layer, so that a
damage of an upper metal of the data metal pattern may be
decreased.

Inthe present exemplary embodiment, the active pattern of
the display substrate includes an amorphous silicon. How-
ever, in another exemplary embodiment, the active pattern of
the display substrate may include an oxide semiconductor. In
addition, in the present exemplary embodiment, the display
substrate includes thin film transistor with bottom gate. How-
ever, in another exemplary embodiment, the display substrate
may include thin film transistor with top gate.

According to a display substrate and a manufacturing the
same, an organic layer on the data metal pattern is partially
removed due to a partial exposure, so that a damage of an
upper surface of the data metal pattern may be decreased.

In addition, an etching degree of a data metal pattern may
be controlled by controlling a thickness of a remained organic
layer according to the thickness of the gate insulation layer, so
that a damage of an upper metal of the data metal pattern may
be decreased. Therefore, the reliability of a display substrate
may be improved.

The foregoing exemplary embodiments are illustrative
examples of the present invention and is not to be construed as
limiting thereof. Although a few exemplary embodiments of
the present invention have been described, those skilled in the
art will readily appreciate that many modifications are pos-
sible in the exemplary embodiments without materially
departing from the novel teachings and advantages of the
present invention. Accordingly, all such modifications are
intended to be included within the scope of the present inven-
tion as defined in the claims. In the claims, means-plus-
function clauses are intended to cover the structures described
herein as performing the recited function and not only struc-
tural equivalents but also equivalent structures. Therefore, it
is to be understood that the foregoing is illustrative of the
present invention and is not to be construed as limited to the
specific example embodiments disclosed, and that modifica-
tions to the disclosed example embodiments, as well as other
example embodiments, are intended to be included within the
scope of the appended claims. The present invention is
defined by the following claims, with equivalents of the
claims to be included therein.

What is claimed is:
1. A method of manufacturing a display substrate, the
method comprising:

forming a gate insulation layer on the base substrate
including a gate metal pattern formed thereon;

forming a data metal pattern on the gate insulation layer;

sequentially forming a protection layer and an organic
layer on the base substrate on which the data metal
pattern is formed;

partially exposing the organic layer;
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developing the organic layer to partially remove the
organic layer on the data metal pattern and to completely
remove the organic layer on the gate metal pattern;

forming a common electrode on the organic layer; forming
a pixel electrode on the organic layer; and

forming an insulation layer on the organic layer, the insu-
lation layer being disposed between the pixel electrode
and the common electrode.

2. The method of claim 1, further comprising:

removing the protecting layer and the gate insulation layer

overlapped with the gate metal pattern to expose the gate
metal pattern.

3. The method of claim 2, further comprising:

after removing the protecting layer and the gate insulation

layer, performing an ashing process to expose at least a
portion of the protecting layer on the data metal pattern.

4. The method of claim 3, wherein forming a common
electrode comprises, after performing an ashing process,
forming a first transparent electrode layer covering the
exposed gate metal pattern; and

patterning the first transparent electrode layer to form the

common electrode.

5. The method of claim 3, wherein forming the insulation
layer comprises, after forming the common electrode,
sequentially forming an insulator and a photoresist layer; and

patterning the insulator to expose the data metal pattern.

6. The method of claim 5, wherein the pixel electrode is
electrically connected to the data metal pattern.
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7. The method of claim 6, wherein the pixel electrode is
overlapped with the common electrode.

8. The method of claim 1, wherein a mask partially expos-
ing the organic layer is a half-tone, a slit mask or a reflow
mask.

9. The method of claim 1, wherein the data metal pattern
comprises a molybdenum.

10. The method of claim 1, wherein a thickness of the data
metal pattern is more than 50 A.

11. The method of claim 1, wherein the forming a common
electrode comprises, after developing the organic layer, form-
ing a first transparent electrode layer covering the organic
layer; and

patterning the first transparent electrode to form a common

electrode.

12. The method of claim 11, further comprising:

after forming the insulation layer, forming a photoresist

layer pattern; and

etching the insulation layer, the protecting layer, the

organic layer and the gate insulation layer to expose
portions of the gate metal pattern, common electrode
and the data metal pattern.

13. The method of claim 12, wherein the forming a pixel
electrode comprises forming a connecting electrode connect-
ing the gate metal pattern and the common electrode.
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